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DEPRECIATION PROBLEMS 



By Halpobd Ekickson 

Member of Wisconsin Railroad Commission, before National Gas 
Institute. N. Y., Oct. 22nd, 1S14. 

This paper deals mostly with the financmg and the account- 
ancy of depreciation and with certain questions that are involved 
in distinguishing between depreciation and ordinary repairs. 
Such phases of depreciation as its nature, the necessity of pro- 
viding for it, the method of determining the life of the property 
have been touched upon but not discussed at length. 

Of all the subjects that have been brought to light and dis- 
cussed, especially in connection with the regulation of public 
utilities, none has presented a more fruitful field for differences 
of opinion than is the ease for depreciation. The discussions 
that have been carried on upon this subject and the facts that 
have been brought out concerning it, however, have led to a 
fairly general settlement of some of its fundamental features. 
Por instance, depreciation is now quite generally said to repre- 
sent that loss of value and efficiency in property and equipment 
which is due to wear and tear, to age or general decay, and to 
inadequacy and ohsolescence. It is also generally acknowledged 
that these losses are proper charges to the operating expenses 
and should he covered by the earnings and that they should be 
considered in connection with the valuation of the property. 

In providing for depreciation the general practice is to cover 
that part of it which is represented by wear and tear by direct 
charges to the repair accounts. While such depreciation as is 
due to age or general decay, inadequacy and obsolescence is some- 
times provided for in advance by reservations from earnings, 
and at other times again by charging the cost of renewing or re- 
placing discarded units of property directly to the operating 
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2 Depreciation Problems. 

There is still considerable dispute as to how depi^eciation 
should be measured or determined. Some depend on life tables 
of such property as that involved; others again upon their own 
judgment in the matter, based on the inspection of the property 
and the operating and other local conditions. While these meth- 
ods will itot be discussed at length here, it may be said that both 
are important. Life tables, properly kept, classified and used, 
throw a great deal of light upon the question. This may also be 
said of personal inspeetions of the property and the conditions 
by which its life is affected. Especially is this true when the in- 
speetions are made by competent parties. The best and most sat- 
isfactory way, however, is to use both methods. The use of life 
tables should be supplemented by actual inspection and vice 
versa. In addition to this, liberal use should also be made of all 
other facts that have any bearing upon the question. In this 
way it is usually possible to determine with a fair degree of accu- 
racy the probable life of each class of property. That the life 
of the property should be determined as accurately as possible, 
is also of the greatest importance, for upon it arc fixed the 
amounts that are allowed for depreciation. 

The rate of depreciation thus depends upon the life of the 
property and is therefore higher for property with a short life 
than for property with a longer service life. The life of the 
property depends upon its nature, the character of the use that 
is made of it, whether it is kept up by ordinary repairs, and 
many other conditions. Repairs not only prolong the life of 
property but they maintain its efficiency for operating puEposes. 
Charges, for depreciation, when based on the lif3 of property 
kept up by such repairs, are therefore not likely to be large 
enough to cover the cost of depreciation when repairs are in- 
cluded therein.. Under this method of financing depreciation, 
therefore, it is necessary to make separate provisions with whieli 
to meet the cost of necessary repairs. 

The fact that depreciation as well as ordinary' repairs are 
proper charges to the operating expenses has not always been 
generally recognized. Not infrequently have renewals of all 
kinds been charged to the construction accounts and paid for by 
the proceeds from the sales of additional security issues. The 
fallacies involved in this, however, which become apparent when 
such practices are viewed in the light of settled economic the- 
ories, are gradually becoming more generally recognized. Only 
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Depreciation Problems, 3 

in exceptional cases, such as the destruction of property due to 
unforeseen and undeserved. calamities or causes, and under highly 
abnormal conditions in certain other respects might it be justifi- 
able to temporarily charge renewals or replacements to capital. 

While depreciation is constantly going on, the outlays for re- 
newals are irregular and often relatively large. These outlays 
are in fact of such nature that for most plants they cannot be 
evenlj- distributed from year to year. In order to prevent se- 
rious flucluations in the operating expenses and in the net earn- 
ings it is therefore best to provide for depreciation in advance 
through regular annual charges against earnings, which charges 
are adjusted as closely as possible to the rate at which deprecia- 
tion is atcrued. Larger plants, such as railways, are often in 
position to so adjust their renewals that the cost of the same re- 
main fairly constant from year to year. In such cases it may 
not be necessary to provide for ■depreciation in advance, since 
the cost of the renewals can then be charged directly to the op- 
erating expenses. Lender this practice, however, there is often 
a great deal of accrued 'depreciation that is not offset by assets 
in some form. Without reserves of some sort, the investment 
cannot be kept intact. 

Several methods are proposed for financing the accrued depre-' 
ciation. The most important of. these, and the ones which ssem 
to bs best adapted to public service properties operating under 
regulation, Sre the straight line, and the sinking fund methods. 
These have been explained and their use, illustrated. 

It will thus be assumed in this discussion that- depreciation is 
to be set aside on either the "straij^t line" or "sinking fund" 
basis. According to the straight line method th? annual allow- 
ance fcr depreciation is acrived at by dividing the cost new less 
scrap value of the depre^i^le property of, each grcup by the ts- 
timatod life of that grojup. .The. sum total of the allowances for 
all groups will give the total annual amount necessary, :The 
rate of depreciation, according to this method, is therefore ob- 
tained by dividing this total annual allowance necessary to cover 
the depr:}eiable property for the plant as a whole by the cost 
new less scrap value of all the, depreciable property cf the plant. 
Under the sinking fuod method it is assumei that the amoijnts 
allcwed for depreciation are invested at compound interest at a 
.given rate, and that this interest also goes, to make up the an- 
nual provision for depi^eciation. Since, in, this case, the element 
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.4 Depreciation Problesis. 

of interest as well as the principal becomes part of the annual 
provision for depredation, it necessarily follows that the annual 
charges to operating expenses need not be as large as would be 
the case if no interest allowances were included. The annual 
allowance necessary, for each group of property is derived by 
multiplying the cost new less scrap of each group by a rate per 
cent gotten from sinking fund tables. The sum total of the al- 
lowances for all groups will give the total annual amount neces- 
sary exclusive of interest. By dividii^ the total annual allow- 
ance by the cost new less scrap of all the depreciable property 
the rate per cent will be obtained. 

The procedure under either method is approximately the same. 
Only from an accounting viewpoint is there any distinction 
worth noting : under the straight line method the annual allow- 
ance for depreciation is obtained from only one source,' or from 
charges to the operating expenses alone; under the sinkii^ fund 
method the annual allowance is obtained from two sources, or 
partly from charges to the operating expenses and partly from 
the interest received for the use of depreciation balances. 

Arguments to the effect that under the sinking fund method, 
in order that interest may be had for the use of the balances for 
depreciation, it is necessary to segregate the amounts set aside 
for depreciation into a reserve fund, do not seem t<3 be supported 
by the facts. For instance, there does not seem to be any good 
reasons why assets offsetting the depreciation reserve can not be 
as effectively employed for interest earning purposes as balances 
in the depreciation reserve fund. All that is necessary to that 
end in either case is that such assets and balances are in such 
form as to be available for use, ahd that opportunities are offered 
for their profitable employmrait. The confusion upon this point 
is probably due to failure to note th» diffeeences that exist be- 
tween the sinking fund method of providing for depreciation 
and sinking fund requirements for the retirement of bonds. 

It is an' open question from a business point of view whether 
it is advisable to establish a depreciation reserve fund at all. In 
order to establish such a fund it is necessary to'transfer to it the 
cash or other assets that are held against the depreciation re- 
serve. Further, in order that interest may be earned on the as- 
sets so transferred it is necessary that the balance in thQ fund 
be placed at interest or temporarily invested in such a way that 
it will be readily available when needed for renewals. As the 
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Depreciation Probleus. 5 

depreciation assets or balances can be as well, if not better, used 
or invested while standing as offsets to the depreciation reserve 
as after they have been transferred into the reserve fond, the 
creation of a reserve fund will only place a, few additional re- 
strictions upon the use of these balances. It will probably result 
in this; that the amount* set aside for depreciation will in part 
find their way into the reserve fund and in part be held as off- 
sets to the reserve account. Whether the provisions for depre- 
ciation are placed in the reserve fund or merely treated as offsets 
to the reserve account would not seem to be of vital importance. 
This is at any rate the case when the affairs of the plant are 
properly managed. 

The amounts thus set aside for depreciation, however, while 
held awaiting the use for renewals, should be advantageously 
employed. For such employment the opportunities are often 
numerous, but none would seem to be more advantageous and 
economical from a business point of view than those which are 
ofFered by such extensions to the plant as are needed from time 
to time, often annually. Such employment of the reserve as- 
sets enables extensions to be made even xmder adverse financial 
conditions when capital might not be obtainable in any other 
way. It is also as a rule fairly well secured against extraordi- 
nary risks, and besides is likely to bring better returns than 
could be obtained elsewhere. It must be understood, however, 
that such use of these assets in the plant should not be conudered 
permanent investmentt but rather in the nature of a loan, and 
that whenever needed for renewals the loans so made must be 
returned to the reserve or fund. The use of assets offsetting tlie 
reserve for plant extensions therefore merely postpones the time 
when additional capital securities must be issued for tiie cost of 
these extensions. Security issues for such purposes and under 
such conditions are in fact capital issu^, and should be so re- 
garded. As such loans thus tend to defer, sometimes for years, 
the issuing of capital securities for new extensions, they also de- 
fer the interests payment thereon and hence often result in con- 
siderable savings to the plant from this source. 

■It would even seem that for a permanent plant, owing to the 
fact that its cost new less depreciation will always remain much 
less than its cost new, a part of the ^nount set aside to keep the 
investment intact might be permanently withdrawn and re- 
turned to the investors. Such return of a part of the invest- 
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6 Depreciation Problems, 

ment, however, would amount to about the same thing aa the 
withdrawal of an equal proportion of the capital invested, and 
would therefore reduce the basis upon which the returns for in- 
ter^t and profits should be allowed. It would also alter the ba- 
sis upon which the depreciation allowances are computed, espe- 
cially under the sinking fund method. While such withdrawal 
of a part of the capital might he practical, it is so closely con- 
nected with other conditions that it is doubtful whether in the 
end it would be in line with the best policy. 

The assets offsetting the depreciation reserve may also at times 
be profitably used as additional working capital aild for other 
more or less temporary purposes in the operation of the plant. 
When sui'h assets are in such form as to permit it, there are also 
times when for most plants it is not only more convenient, but 
less costly to borrow for current use from these assets than from 
the banks. Instances in point might easily be mentiond were 
this thought necessary. 

It is of course necessary for utility managers to use discretion 
in determining how much of the depreciation reserve should be 
represented by plant, and how much by other assets of various 
kinds. Care should be taken that the policy adopted in this re- 
spect is not one that will injure the service. The amounts for 
depreciation are contributed by the consumers through the rates 
they pay for the service, and the consumers as such are entitled 
first of all to reasonably adequate service. Any use of the 
moneys for purposes through which the service is impaired is in 
direct violation of the principles which justify an allowance for 
depreciation, and should be avoided. Whether the amounts set 
aside for depreciation should be placed in a reserve fund or 
merely kept as offsets to the reserve account would seem to be 
questions that largely depend upon the character of the man- 
agement and the circumstances under which the plant is operat- 
ing. For some plants the former course may be the best; for 
other plants, again, the latter. There are also likely to be plants 
whose interests are' best protected when a part of these assets are 
placed in the reserve fund and a part employed for current pur- 
poses. 

Since under the sinking fund method of providiog^for depreci- 
ation it is necessary that the balance held for such depreciation 
until needed for renewals be so used or invested as to bring in 
something in the way of interest, the question arises as to the 
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basis upon which such interest should be figured. In thus deter- 
mining upon how interest is to be figured there is much to be 
taken into eonsideration. In the first place, it cannot often be 
safely assumed that the entire balance can always be so used as 
to earn interest. If any part of it remains idle from time to 
■ time, as it is almost certain to do at least for shorter periods, the 
interest is reduced by that niueh. Then again, the question of 
the safety of the loan or investment must be taken into account. 
Balances of this kind should not be placed in risky undertak- 
ings, even if this means lower returns for interest. Small risks 
and low rates of interest usually go together. The rates of in- 
terest paid on deposits by banks and trust companies do not ex- 
ceed 3 or 4 per cent, depending upon the time involved. First 
class bonds and mortgages readily convertible into cash yield 
but little more than this. Depreciation balances, because of the 
circumstances involved, are likely to yield even lower rates than 
those given. In view of these and other facts it is not safe to 
assume that such balances will regularly bring more than from 
2 to 4 per cent on their entire amount. 

The interest thus, received from the balances held for depreci- 
ation should be as carefully accounted for as any other part of 
the business. In the income account, for instance, such interest 
accretions may be shown both as non-operating revenues and as 
deductions from gi'oss income. When presented in this form 
they can be fully taken into the accounts without affecting the 
net earnings from operation alone. 

Since depreciation is an operating expense, it should also be . 
charged to operating expenses, and such charges to these ex- 
penses should be made in monthly or other periodical allowances. 
When regularly charged up in this way there is also likely to 
be a fairly close agreement between the sum of these charges 
and the amount of the depreciation that has taken place in the 
property. 

That depreciation in a broad sense includes repairs is also evi- 
denced by the fact that it is the purpose of depreciation to keep 
the cost of the property intact. For it is obvious that the integ- 
rity of the investment can not be maintained through deprecia- 
tion allowances alone unless these allowances are also large 
enough to cover such losses as those which are made up by re- 
pairs. While it is suggested herein that depreciation and re- 
pairs should be kept apart, thess suggestions do not mean that it 
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8 Depreciation Problems. 

is believed that these items cannot be properly dealt with if com- 
bined into one. On the contrary, such combinations might be 
practicable not only in the proviaions that are made for these 

costs, but in the expenditures of these proviaions. 

Nevertheless, there are certain advantages in keeping depre- 
ciation and repairs apart that should not be overlooked. Such ■ 
practice seems to be more natural and therefore more easily un- 
derstood. It would seem to enable closer estimates of the re- 
spective «osts of these items than can be had in any other wa^. 
It tends to facilitate the closest praoticable adjustment between 
the depreciation that has taken place in the property and the res- 
ervations made to offset such depreciation. It also appears to 
be more advantageous from other points of view. 

Should it be desirable to do so, it is also practicable to apply 
the reserve account principles to repairs without including them 
in depreciation. All that is necessary to do to that end is to 
treat repairs in about the same manner as that in which depre- 
ciation is treated when provided for in advance. It is doubt- 
ful, however, whether any such practice as this for repairs alone 
could with any advantage be generally adopted. 

While much has been said about how the repairs may be deter- 
mined and distinguished from depreciation, few thoroughgoing 
studies of these questions appear to have been made in which 
the operating, the engineering and the accounting features in- 
volved were given due consideration. • These questions, how- 
ever, are so important that they should be made the subject of 
. special studies, not only by industries, but by individual plfwts. 

The terms "repair" and "maintenance" have been used in- 
terchangeably, although in a generic sense they are not the same 
-and a proper distinction might be made between them. The ac- 
counting classiUcation of the Railroad Commission of Wiseon- 
«in defines maintenance aa follows: "Maintenance should be 
understood to mean 'upkeep', and should cover all expendi- 
tures for current or ordinary repairs, renewals and replace- 
ments of property resulting from wear and tear, or through 
those casualties which are incidental to the nature of the opera- 
tion and which expenditures are necessary in order to keep up 
the productive capacity of the plant to its original or equivalent 
state of efficiency." Gradually, however, renewals or replace- 
. ments chargeable to maintenance shade over into renewals or re- 
placements chargeable to depreciation. This is pointed out in 
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the following citation, also derived from the Wisconsin com- 
mission's claasifieation of accounts; "When, however, a 
plete replacement of any building or structure or unit of equip- 
ment is made necessary regardless of such current expenditures, 
the uneurrent or extraordinary repairs, renewals or replace- 
ments made necessary will be charged to the Depreciation Re- 
serve accumulated for that purpose.','- 

These definitions, it is realized, are open to criticism because 
they leave unanswered the questions as to just what items con- 
stitute "repairs", "replacements", "complete replacements", 
etc. 

In the endeavor to arrive at a distinction between them that 
is general in its scope, efforts have been made to determine what, 
common consent thus far seems to regard as depreciation' on the 
one hand, and repairs or maintenance on the other, and what 
some of the controlling elements are in each case 

The verbs most frequently used in discussing this question 
are maintain, repair, renew, replace and their derivitive nouns. 
These terms are defined by Webster as follows : 

Maintain — To hold or keep In any particular state or condition, es- 
pecially In a state of efficiency or validity. 

Repjub— To restore to a Bound or good state after decay, injury, di- 
lapidation or partial destruction. 

Renew — To make new again; to restore to existence. 

Replace — To supply an equivalent for. 

While all of these terms may be said to relate to efficiency, the 
terms renewal and replacement are broader than the terms main- 
tenance and repair. The term renewal, for instance, would seem 
to represent the substitution of a new unit of the same kind aa 
the old one. Replacement, on the other hand, is a term that 
would seem to cover the substitution of a new nnit for an old one 
when the new unit is equivalent though not of the same kind. 
Maintenance and repairs appear to cover the upkeep of minor 
units and of minor parts of the larger units of equipment, and 
these two terms are therefore used interchangeably. 
. From these definitions and from the nature and purpose of 
depreciation and of maintenance or repairs the inference may be 
drawn that the terms renewals and replacements represent the 
larger changes, such as the putting in of entire units of equip- 
ment in place of old units which have had to be discarded either 
because of general decay, or because of inadequacy or obso- 
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10 Depreciation Problems. 

lesceiiee; and that maintenance or repairs cover mostly such 
minor changes and repairs on the larger units as are necessary 
in order to keep up their efficiency during their normal service 
life, or until they must be discarded for such reasons as those 
just given. TJie cost of renewals and replacements as thus ex- 
plained are proper charges to depreciation. The cost of main- 
tenance or repairs as thus outlined are proper charges to repairs. 

A few facts which further illustrate the difference between de- 
preciation and repairs may also be given. Thus, the upkeep of 
bearings on machines, wheels on cars, tires on wagons, shoes on 
horaes, commutators on dynamos are probably classed as mainte- 
nance or repairs, while the putting in of a new machine, a new 
ear, a new horse, and a new dynamo for the old one is properly 
classed as renewal or replacement, or as depreciation. Repairs, 
therefore, consist of renewing minor equipment and minor parts 
of the larger units of equipment. Depreciation covers the renew- 
al or replacement of the larger units themselves. The object of 
repairs in most cases is to maintain the efficiency of apparatus 
without replacing the apparatus itself. Tho wearing out and de- 
struction of minor units or of minor parts of the larger unit goes 
on with much regularity and the cost of such wear and destruc- 
tion can for this reason be charged directly to the operating ex- 
penses without causing undue fluctuations therein. In other 
words, since the outlays for repairs are fairly constant, they need 
not be provided for in advance through the building up of re- 
serves for this purpose. 

If the normal life of the different units of property is assumed 
to be the life which obtains when the units are kept up by ordi- 
nary repairs, then it also follows that such normal life is not af- 
ter all greatly affected by repairs, but that it may he indefinitely 
prolonged by renewals. "When the situation is viewed in this 
light many differences between repairs and depreciation may be 
discerned. In fact, they then lead to the inference that repairs 
should iiiclude all charges neeesary in order to maintain the ef- 
ficiency of the property or units up to the time when it has to be 
renewed either because of general decay or because of inadequacy 
and obsolescence. 

For the purpose of further illustrating the theories upon 
which the above distinctions between repairs and depreciation 
are based they have been applied to a concrete case. A manufac- 
turer, in order to produce a necessity, has just completed the 
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conBtruetion of his plant. He has paid $10,000 for the land re- 
quired and he has placed that amount into his capital account 
aa an amount upon which he is entitled to earn interest and prof- 
it. The construction of the plant required in addition an ex- 
penditure of $80,000 for labor and materials. This amount, too, 
has been added to the capital account, making his investment 
$90,000. Of this total investment thus far, the plant alone rep- 
resenting an expenditure of $80,000 is subject to a lessening in 
value. The plant will depreciate due to wear and tear, it will 
depreciate with age, it will become inadequate and it will become 
obsolete. lu order to operate effleicntly he requires in addition 
$5,000 for working capital and $5,000 for materials and sup- 
plies. The working capital and materials and supplies are con- 
tinuously; being used up in the production and sale of the com- 
modities but the manufacturer finds that he must keep that much 
working capital and materials and supplies continuously on 
hand in order to be able to meet all emergencies. Consequent- 
ly he has added $10,000 to his capital account, thus making 
his total investment $100,000. He hires the necessary labor . 
and begins operations. At the end of hie first year of opera- 
tions his gross sales amounted to $80,000. His expenses for 
wages and raw materials and supplies used up in production 
amount to $55,000, leaving $25,000 with which to reward the 
services of his fixed capital investment. He finds that during 
the year, although he did not renew hia plant in any important 
detail, an expenditure of $4,500 was necessary for ordinary re- 
pairs to offset the wear and tear of the plant and keep it up to 
its original running efficiency. He finds further that if he had 
invested an equal amount of money in a similar enterprise he 
would have derived as interest and profit upon such investment 
$12,000. In his calculations he therefore regards this amount as 
his cost of capital. He finds further that during the year he 
has expended $500 for the renewal of equipment originally in- 
cluded in his investment of $80,000 for plant. This is an ex- 
penditure he had not anticipated. It makes him think that per- 
haps "his major equipment, although at present in good running 
order, will have to be completely renewed. He begins to inves- 
tigate and finds that he will have to renew all of his major equip- 
ment at the end of ten years. In the course of his investigations 
he finds too that the $500 expended for renewals will recur again 
the next year. The net result of these findings is that for the 
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ten years during which the plant costing $80,000 is operating, 
there will be required a regular annual expenditure of $500 and 
in addition expenditures amounting to $79,500 at the end of ten 
years or an average of $8,000 annually. 

This situation will serve to illustrate the economic signifi- 
cance of the separation between depreciation and repairs. The 
amount of $4,500 required in making minor renewals of major 
units of equipment, which themselves will not be retired until 
later on, is a pure operating cost and must be charged as an op- 
erating expense continuously. It is an expense incurred to 
preserve the usefulness of this equipment. It may be regarded 
somewhat in the nature of an insurance charge against ineffi- 
ciency which must be met as it accrues. The amount of $500 
representing the renewals of equipment the life of which is short 
is not a repair but a depreciation charge which, with the rest of 
the depre<uation charges, must be met each year to keep intact 
the investment. 

The illustration, it seems, should indicate where the distinc- 
tion between repairs and depreciation lies, A depreciation 
charge is always accompanied by a hypothetical or actual retire- 
ment of the capital assets. Since it is necessary to properly ac- 
count for all current and capital costs accruing within a finan- 
cial period, such period being usually a year, repairs, on account 
of their i-egular occurrence, are charged to the year during which 
they are made, while depreciation is charged only insofar as it 
has actually or potentially occurred. Due to the fact, however, 
that potential, depreciation requires separate financing, the ac- 
tual depreciation, or that represented by minor yearly renewals, 
is combined with the charges for repairs. 

Thus far I have tried to point out what the theoretical dis- 
tinction is between repair charges on the one hand and deprecia- 
tion charges on the other. To properly apply the distinction it 
will be necessary to define what constitutes a unit of equipment, 
the complete renewal or replacement of which is a charge to de- 
preciation. 

Prom a tangible or engineering standpoint, property may be 
clasdfied as continuous or discontinuous. Continuous proper- 
ties are such as from their very nature are never completely re- 
newed at one time. Street railway tracks, the pole lines of elec- 
tric or telephone utilities, and the distribution mains of gas or 
water utilities are examples oJ continuous properties. Discou- 
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tinnous properties may be entirely or only partially renewed at 
one time. Machinery, rolling stock, and structures of all kinds 
are familiar examples or discontinuous properties. 

I have already explained why the renewal of discontinuous 
properties lasting less than the customary accounting period is 
for convenience classed as a repair charge. Jn making complete 
or partial renewala of discontinuous properties lasting longer 
than the customary accounting period, judgment based on the 
distinctions previously drawn will have to ba exercised. Be- 
cause depreciation has been accruing against the life expectancy 
of the old unit with the view of creating a new life expectancy 
in new units, such a renewal cost may properly be charged to 
depreciation. The renewal of only a part of a discontinuous 
property would ordinarily be a charge to repairs unless the life 
expectancy of that part of the property has been increased and 
will not have to be renewed again when the life expectancy of the 
remaining part of the same property has expired. 

In making renewals or replacements of continuous properties, 
it is difficult to say what shall constitute a unit. The best pol- 
icy would seem to be to consider as a unit the substitution of any 
section of such structures, regardless of length and rc^gardless of 
the cost. If this is not done, there are only two courses open. 
One is to fix an arbitrary limit which is undesirable because un- 
scientific, and the other is to charge all renewala and replace- 
ments to repairs unless the entire continuous property is af- 
fected. Since the entire continuous structure is never renewed 
or replaced at any one time, the repair accounts would carry all 
these replacements with the final result that the depreciation al- 
lowance has failed to serve its purpose altogether. 

The illustrations given above indicate in a general way the 
distinctions which obtain between depreciation and repairs. A 
depreciation charge is, as a rule, offset by a hypothetical or ac- 
tual retirement of some unit of property ot equipment and is 
supposed to be set aside at about the same rate as it has been 
estimated that the depreciation it covers will accrue. Repairs, 
on the other hand, being of more regular occurrence, are 
charged directly to repairs or maintenance as made or as found 
necessary. Depreciation reserves are accumulating against the 
life expectancy of existing units. Repair charges seem to con- 
sist of the current allowances that must be expended in order 
that this expected life of the units may be realized. 

Losses or depreciation of property due to fire or accidents or 
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to otlier causes than those given for depreciation and repairs 
must, as a rule, be covered either by insurance, special reservcB, 
or direct charges against earning. Such losses are not supposed 
to be covered by the usual depreciation and repair allowances. 

Property which is not continuous in the sense in which this 
term is used here may be said to consist of buildings, boilers, en- 
gines, generators, are lights, rolling stock, etc. In illustrating 
what is depreciation and what are repair charges for a unit of 
this kind, an alternating current generator of about 200 kw. 
capacity, costing about $2,600, may be taken as an example. 

The useful life of such a generator is usually about twenty 
years so that the depreciation on a straight line basis, disregard- 
ing its scrap value, is 5 per cent or $130 per year. The provision 
of $130 per annum is the annual expense of meeting the cost of 
the inevitable renewal or replacement of the unit when it shall be 
no longer suitable for operation. This allowance is not suffi- 
cient, however, to also keep the machine in working order dur- 
ing the period of its usefulness. It will be found that from time 
to time minor deficiencies develop in the generator which, when 
repaired, will restore the working efficiency of the machine. The 
cost of such attention is designated as "repair" and is charged 
directly to the operating accounts. 

The original cost of the generator which we have taken as an 
example may be roughly divided into the following component 
parts: 

Foundation ?200 

Base 75 

Frame 200 

Core. 200 

Armature colls 1,000 

Bearings ■ 50 

Bearing pedeatala 75 

Shalt 100 

Rotor 

Spider or rotor frame 200 

rtelda or magnets 200 

Collecting rings and bruehcB 25 

Pulley 76 

Total above J2 , 400 

Miscellaneous 200 

12,600 

It is oi-dinarily discovered upon examination of a piece of 
equipment that certain parts are subject to wear and tear while 
others are quite exempt from these causes. It is natural there- 
fore that the elements or parts of equipment which are affected 
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by wear and tear are also those upon which money must be ex- 
pended for repairs while the remaining parts oeeasion little or 
no expense for upkeep during the entire life of the machine. 
Such is the case with the generator. The foundation, basa, 
frame, core, pedestals and rOtor frame are very rarely subject 
to any repairs except oeeaBional painting to keep up the good 
appearance of the plant. Armature coils and field windings, 
however, are subject to electrical and mechanical strains and it 
is not unusual that whole coils or several coils must be renewed 
or reinsulated. Bearings also wear out, melt from friction and 
heat, and must be replaced ; shafts become worn in the bearings 
and must be re-tumed ; collector rings become loosened or their 
insulation defective and must be repaired ; pulleys become 
cracked or broken from strain and oil and must be replaced. 
There are also other miscellaneous repairs to insulated conduc- 
tors, screws, bolts, cement work, etc. which cannot very well ba 
listed separately. All these matters are an expense in the opera- 
tion of the generator, but the renewal of the parts does not seem 
to change the identity of the whole nor prolong its normal life. 
The repairs noted above for the generator in question, while 
not the same from year to year, may be estimated as follows for 
the entire period of its usefulness : 

Armature, collB J20I) 

BeariDgB ( replaced several times) 200 

Shaft (re-turnlng) 20 

Field windings BO 

Collector riagB and brushes 10 

Pulley , 75 

Total above (555 

Miscellaneous 145 

$700 
The repairs, therefore, in this instance amount to about 27 
per cent of the cost of the article or to $33 per year, which is very 
nearly 1.4 per cent of the value. 

In the foregoing example, the line between "repair" and "de- 
preciation" may be quite easily drawn because it is not difficult 
to see that the renewal of any of the parts of a generator does 
not prolong the useful life materially although its normal use- 
fulness is sustained. When the generator is finally retired, it 
is not to be expected that the parts renewed will ba more usable 
than the foundation, frame or core. The situation is somewhat 
different with other equipment which we sometimes consider to 
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be a unit. An are lamp with its supporting equipment, having 
a useful life of 12 years, may be mentioned as illustrative of 
this difference. The arc lamp complete and installed would coat 
about as follows: 

1 lamp $20. 00 

1 hanger board 3.25 

100' Vi." galvanized wire. .■ ,91 

1 sleet proof pole pulley ; .10 

1 sleet proof Buspenalon pulley .S6 

100' Yb" mantlla rope 1.24 

100' No. 6 weather proof copper wire 1.79 

2—2 pin 3 ft. eroas-arma :... .24 

2 oak pins .02 

2 glaBB insulators .08 

Labor 1.2B 

$30.03 

If the glass globe of the are lamp has to bo replaced, its regu- 
lating coils or feeding mechanism repaired, almost every one 
would agree no doubt that the cost should be classed as "re- 
pairs" and charged directly to operation. On the other hand, if 
the whole lamp were in such decrepit condition that the new one 
must be installed, then it is also clear that this would be a depre- 
ciation charge. The same rule appears to apply also to the 
hanger board, though with less force. When, however, consider- 
ation is given to the renewal of many of the other items compris- 
ing the arc lamp support, the border line between repair and de- 
preciation is reached and doubt arises as to which way to proceed. 
We must then rest our conclusion upon whether the part re- 
newed continues to perform service as an integral part of other 
equipment when the equipment of which it now forms a part is 
eventually discarded. Upon this basis, it appears that the re- 
newal of the arc lamp and hanger board constitutes a deprecia- 
tion charge; but repairs of lamp and hanger board parts, and 
renewal of galvanized supporting wire, pulleys, Mantlla rope, 
copper leads to the lamp, cross-arms, pins and insulators con- 
stitute a repair charge. Such repairs during the life of! the 
lamp may be estimated as follows : 

I.amp repairs $3.00 

Hanger board repaira .25 

Pulleys .75 

Rope 1.50 

Plna and Insulators .10 

Total above $5. GO 

HlBcellaneotis ,76 



18.36 

,y Google 
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The repairs in this instance amount to 21 per cent of the or- 
iginal coat and are equal to 1% per cent per year, while depre- 
ciation alone amounts to over 8 per cent per year. 

An analysis along the lines indicated in these illustrations is 
now being conducted by the Railroad Commisaion of Wisconsin. 
The results of this investigation, while necessarily imperfect and 
subject to amendment, will, it is hoped, lead to further study 
and observation of the problem by the operators themselves, so 
that at least a beginning will have been made in the endeavoi; to 
separate expenditures for repairs from expenditures for depre- 
ciation. 

It will perhaps be said that the distinctions between depre- 
ciation and repairs, which have thus been outlined, are too gen- 
eral to shed much light upon the subject. It may be said fur- 
ther that the situation upon this point is not materially im- 
proved by ttie statement that depreciation is a capital cost while 
repairs is a current operating cost. In answer to this it may 
be pointed out that what properly constitutes repairs is a ques- 
tion that varies not only between different industries,! but be- 
tween different plants in the same industry, and that for this 
reason general rules can not always be laid down that fully cover 
the distinction in each specific case. All that can be done in this 
respect in a paper like (his is to outline the theories upon which 
the distinction rests and to illustrate in a general way how these 
theories may be applied. The actual determination in each par- 
ticular case of what items should be charged to depreciation is a 
.matter that should largely be left to the manager, the engineer 
and the accountant. 

Before leaving this subject I should like to speak a word of 
warning to those who would perhaps be inclined to accept the 
separation of maintenance expense into repairs and depreciation 
without further inquiry. The question is still an open one; and 
while the subject has here been treated as though a distinct line 
of demarcation may be found, further investigation, especially 
in connection with discontinuous properties, may reveal such 
difficulties that the attempt will have to be abandoned and repair 
and depreciation charges merged. "When the accounts are 
merged there will be certain changes with respect to the handling 
and allowance of these expenditures and their entry upon the 
books. The annual allowance for maintenance will have to be 
increased so as to include both repair and depreciation allow- 

2— D. P. 
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ances. Moreover, since the repair accounts now contain a miB- 
cellaneoos lot of expenditures, the combination of these with 
depreciation will require a multiplication of accounts which shall 
be definitely related to the properties which are being main- 
tained. 

This brings ns to the question of the bookkeeping machinery 
that is necessary to properly record on the account books of the 
plant all the transactions involved in providing for depreciation 
and in removing and renewing the discarded property. In this 
connection some understanding of the meaning and purpose of 
some of the leading aeeounts is of importance. Unfortunately 
the terminology of depreciation accounting does not seem to be 
fully standardized. Three accounts, however, are of special im- 
portance in connection with depreciation and these accounts are 
"Depreciation", "Depreciation Reserve" and "Depreciation 
Reserve Fund". 

Depreciation: This is the operating expanse account to which 
the annual estimated depreciation is charged. This account 
should show the charges for depreciation that enter into the cost 
of the service and that are intended as an offset to such depre- 
ciation as has taken place in the plant and equipment. 

Depreciation Reserve: This account is credited with the amount 
set aside for depreciation and which, as stated, is charged to the 
depreciation account. It is also credited with the amounts re- 
ceived as interest for the usa of balances held for deprecia- 
tion. This account appears either on the right hand side of the 
balance sheet among the plant liabilities, or as a deduction from 
property and plant. If correctly kept, the balance in this account 
measures the lessening in value of the plant and equipment 
caused by the various forms of depreciation. The "Deprecia- 
tion Reserve" account is thus designed to show the amount that 
has been reserved for earnings to cover depreciation. The bal- 
ance in this account represents the difference between the total 
amount reserved and the charges made to this account for the 
renewals of property. The reserve account on the right hand 
side of the balance sheet is on the debit side of the balance sheet 
oftset by the various forms of assets that have resulted from the 
reserves set aside for depreciation. 

Depreciation Reserve Fuiid: This is an asset account and al- 
ways appears on the left hand side of the balance sheet. It is 
charged with all the assets especially set aside for depreciation 
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and transferred to the fund and debited when these assets are 
withdrawn for renewals. This reserve fund account may thus 
contain cash securities and other items of value that can be used 
for the replacement of worn out equipment or property. The 
assets included in the fund may thus equal all or only a part of 
the assets represented by the depreciation reserve, depending 
upon what proportion of the latter have been transferred to the 
fund. "When these transfers cover all the assets reserved for 
depreciation then the balance in the depreciation reserve fund 
shotild agree with the amount of accrued depreciation not cov- 
ered by renewals. 

The accounting principles thus outlined, insofar as they re- 
late to depreciation proper or when repairs are not included 
therein, have been further explained in Appendixes I and II, 
which are attached hereto. In Appendix I the different journal 
entries that are required in properly entering upon the books of 
the plant the various transactions involved in dealing with de- 
preciation are more fully analyzed and illustrated. The pur- 
pose of this is to indicate in some detail what entries are re- 
quired in this connection and how they should be made. This 
appendix is an essential part of this paper. 

In Appendix II the principles that have been outlined are 
applied to a«tual transactions of a hypothetical plant for a pe- 
riod of five years. The transactions in this case cover not only 
the construction and extensions of the plant, but the provisions 
for depreciation and the renewal of the discarded property. The 
entries involved are explained and illustrated as well as posted 
to actual accounts. The accounts thus involved consist of a con- 
trolling account of the property of the plant and of four minor 
property aecoimts. In addition to this there are also such ac- 
counts as Accounts Payable, Interest, Receipts from Operation, 
Balance Sheet, Depreciation 'Reserve, Capital Stock, Cash, De- 
preciation arid Income Accounts. "While these accounts do not 
difEer' in principle from those ordinarily kept they have been 
named and treated more in line with what was deemed best for 
illustrative purposes than in accordance with prevailing classi- 
fications and practices. These faets should be borne in mind by 
those who may happen to examine them. 

These accounts have also been kept upon the cost basis. That 
is, the property accounts have been charged with the original 
cost of the property and of the extensions to the same as well 
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as with thf* cost of the renewed property, and credited with the 
original cost of the property discarded or taken out. Under this 
method the balance of the property accounts at any given time 
should show or agree with the actual coat of the property then 
in use. Whether this coat is greater or less than the cost of the 
original property would therefore depend upon whether the cost 
of the property renewed was greater or less than the cost of the 
original property. Prices or costs are almost constantly chang- 
ing and this is also true of the equipment and of the methods oi 
operation. 

In cases where all or part of the property has been renewed it 
is therefore likely that the cost of the property in use will differ 
from the cost of the orij^inal property. The original cost of the 
plant and the cost of its property now in use are important ele- 
ments in all appraisals of sueh plants and it is therefore of the 
greatest importance that the accounts should be so kept that 
these costs are fully disclosed. It is partly in order ta em- 
phasize this fact and to show that it is possible to so keep the ac- 
counts that the elements in question are disclosed, that the fol- 
lowing tables which show not only the cost of the original prop- 
erty but of the property in use at the end of the period are in- 
cluded. 

Referring to the table in this series which is headed Property 
Summaries, it appears that the original cost of the properties 
first installed and of the properties installed as additions was 
$157,500. In renewing these properties it was found that sav- 
ings amounting to $4,000 were effected because the cost of units 
of equal capacity had meanwhile decreased. The actual cost of 
the units now in place and rendering service is, therefore, less 
than the original cost by the amount of this saving, or $153,500. 
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i ILLUSTRATING DIFFERENCES BETWEEN OR- 
IGINAL COST AND ACTUAL COST. 



Group A . 
Group B . 

Group C . 
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Original Investment 
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B....... 












e,250 
























15,250 
5,250 




























110.500 






I1O.50O 


15,750 














Third Year 
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Renewals 
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118, ;so 
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Additions I'Sfen't^ 
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Renewals 






15.250 


15,260 
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15. 750 
15,750 
Ij.750 


116.760 
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5.m 
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.„ 


17,500 
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OrlBlnal cost 


N«t 
retlnments 


Actual costs 


GtoudA 


110.500 
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GrouDB 


tt.ooo* 

2.1)00 
5.000 




Group C ; 


45.250 








$157,500 


t4.000 









APPENDIX I. 



The bookkeeping entries that are required in aceoimtiag for 
depreciation are comparatively simple. The methods of deter- 
mining the annual charges to operating expenses, both under the 
straight line and sinking fund methods, have been outlined above, 
and this amount, divided by twelve, will give the monthly charge. 
The monthly or other periodical charge having been determined, 
a journal entry is made each month, or for each other period as 
the case may be, charging "Depreciation" and crediting "De- 
preciation reserve" with the amount of the allowance. (Illus- 
tration I.) 

Ckbatios of Depreciation Hesebve. 

Depreciation Dr 

To Depreciation Reserve Cr 

(Being the proportion charged montbiy to op- 
erating expenses for depreciation and cred- 
ited to Depreciation Reserve.) 

This entry is identical in working for both the straight line 
and sinking fund methods. The only point of difference is that 
the amounts under the straight line method would he larger. 

From the Journal the items are to be posted to the proper ac- 
counts in the "General Ledger". When the financial state- 
ments for the month or period are made "Depredation" is thus 
included in the Income Account as one of the classes of operat- 
ing expenses to be deducted from revenues before net earnings 
are determined. The Depreciation Reserve balance is either in- 
cluded in the Balance Sheet among the liabilities of the plant 
or may be shown as a deduction from Property and Plant, The 
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practice of carrying the Depreciation Reserve among the liabili- 
ties of the utility is the one favored by the Railroad Commission 
of Wisconsin. 

The fact that the "Depreciation Reserve" account is credited 
when the "Depreciation" account is debited indicates the man- 
ner in which earnings are reserved for the lessening of the plant 
value or for depreciation. The total credits to the reserve indi- 
cate the amount that has been withheld from revenues to meet 
the element of depreciation. 

Under the sinking fund method one entry is required monthly 
or periodically in addition to the one discussed above. This en- 
try is a debit to "Interest" and a credit to depreciation reserve. 
(Illustration II). 

Interest Coupuiation. 

Interest (Depreciation Reserve Requirement) Dr 



To Depreciation Reserve Cr. 

(Being the proportion deducted monthl; trom 

gross Income for interest under the sink- 
ing fund metliod, and credited to Depre- 
preciation Reierve because money was 
borrowed b? the plant from tills reserve 
for extensions.) 

The foregoing constitute the required entries on the books of 
the utility in providing for depreciation under both the straight 
line and the sinking fund methods. These entries are simple and 
direct and utilities should encounter little difBculty in applying 
them in actual operation. 

The next group of entries relates to the renewal or the replace- 
ment of the depreciated property. The importance of providing 
for depreciation becomes fully apparent when the equipment be- 
comes useless for operating purposes. In fact, the full signifi- 
cance of a Depredation Reserve is not realized until it becomes 
necessary to remove and replace the various units of the equip- 
ment. Before the new units can be installed the old units must 
be removed. When the renewals are made, therefore, the depre- 
ciation reserve should be charged and the proper plant account 
credited with the cost of the unit removed. The same entries 
will apply when equipment is removed but not replaced, or when 
equipment is permanently abandoned as occasionally happens 
with gas and water mains. (Illustration III.) 
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PBOPBBrv Removals Cjiaagbd to Ditbbciatiok Resbbvs. 

Depreciation ReBerve Dr 

To Property and PlsEt Cr 

(Being the reduction or the appropriate prop- 
erty and plant account by the amount oC 
the original cost of the equipment re- 
moved.) 

The entry is Ulustrative for the removal of any class of equip- 
ment, buildings or fixtures. 

When equipment is renewed the eost of removing the old units 
should also be charged to "Depreciation Reserve" and credited 
directly to "Accounts Payable" and ultimately to "Cash". 

These entries need not be made through the Journal, but 
should be treated in the same manner as the other expense vouch- 
ers of the utility. The costs of removing the equipment should 
also be met from the amounts reserved for depreciation. These 
reservations therefore should be great enough to cover not only 
the cost of the renewals proper, but the eost of removing the dis- 
carded property as well. 

Providing all costs were journalized the entries for the costs 
of removing the property and equipment would be aa follows: 
(Illustration IV.) 

Removal Chabobs. 

( 1) Depreciation Reserve Dr 

To Accounts Payable Cr 

(2 ) Accounts Payable Dr 

To Cash Cr 

Advanced accounting methods require that all costs pass 
through Accounts Payable before affecting Cash. This is neces- 
sary in order to i-ecord expenses, etc., on the accrual rather than 
on the disbursement basis. In regular practice the above entries 
would not bo made through the Journal, but the amounts would 
be carried directly to the Depreciation Reserve, Accounts Pay- 
■ able and Cask accounts from the records of original entry. This 
is for the purpose of eliminating much detail work. The ac- 
counting principles are the same as above, however, and the re- 
sult would be exactly the same. The above method is used for 
simplicity of illustration. 

The entire cost of the new units in replacement work is debited 
to Plant under the appropriate account in the same manner as 
plant extensions are charged under ordinary conditions. The 
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credit in this case will be first of all to Accounts Payable and ul- 
timately to Cash. (lUtistration V.) 

Replacement Ckaboes. 

(1) Property aod Plant Dr 

To AccountB Payable Cr. 

(2) AccountB Payable Dr 

To Cash Cr 

These entries are journalized for simplicity of illustration. In 
regular practice the entries would be made to the accounts af- 
fected directly from the records of original entry as the voucher, 
etc. This is for the purpose •of eliminating much detail work. 
The necessity of passing all costs through Accounts Payable af- 
fecting Cask is that expense etc. may be recorded on the accrual 
rather than on the disbursement basis. 

The cost of the new unit, equal in vedue to the one removed, 
being covered by the reservation of past earnings for deprecia- 
tion, should be paid for from the earnings so reserved. If the 
cost of the new unit exceeds the cost of the one replaced, then 
such excess costs must be provided for in the same manner as 
other plant extensions are ordinarily provided for. This must 
necessarily be the case since the allowance for depreciation does 
not exceed the cost of the unit taken out. 

When the equipment removed or taken out has valu:? as scrap 
another entrj' is required on the books. In the determination of 
the amount to be reserved annually for depreciation it is cus- 
tomary to estimate the life of the equipment as well as its scrap 
value when taken out of service. Such scrap value reduces by 
its amount the sum that must be provided for depreciation. For 
the renewal of units (see Tables I and II) having a scrap value 
therefore the amount that should be charged to the Depreciation 
Reserve is the cost new of such unit less its scrap value- This 
result is obtained by charging the entire original cost of the unit 
to the Depreciation Reserve Account and then in a separate entry 
credit the Depreciation Reserve Account for the value of the 
scrap. 

The old equipment may be disposed of in various ways. In 
some instances it is sold as. soon as the unit is knocked down. In 
other eases again it is taken into the store room either to be used 
again in the business or to be held until sold. In either case 
there should be a credit for its value to the Depredation Reserve 
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and a debit to Cash if the junk is sold for cash, or to Matertala 
ajid Supplies if placed in stock. (Illnstratioii VI.) 
BnivtEa FOB ScBAF VAi,uii. 

1. Wben the junk is disposed of lor cash the following entry is Illus- 
trative: 

CaHh Dr 

To Depreciation Reserve Cr 

2. When the junk Is placed in stock the entry would be as follows: 

Materials and Supplies Dr 

To Depreciation Reserve Cr 

It may be advisable to enter the above transactions on the 
Journal, but this is not necesstfry. Entry 1 can be made di- 
rectly in the Cash Book without passing through the Joubnal. 
Entry 2 can be entered on a voucher and posted directly from 
that source without passing through the Journal. The above 
entries, however, are illustrative of the principle. 

The entries thus far described illustrate conditions where a 
Depredation Reserve only is maintained without a Depreciation- 
Reserve Fund. 

In creating such a reserve fund as an offset to the depreciation 
reserve, a cheek should be drawn from the amount involved and 
debited to the depreciation reserve fund and credited to cash, 
(Illustration VII). 

Cheatios (W a Depbeciation Rebebve Fi;nd Account. 

Depreciation Reserve Fund Dr 

To Cash Cr 

(Being the proportion transferred to the fund 
account to secure a reserve of a like 
amount.) 

The presence or use of such fund account would also cause a 
few changes in the entries that are required in connection with 
the removal of old property and the renewal of the same as well 
as with the scrap value. These changes mainly con^t of substi- 
tuting the Reserve Fund Account for the Cash Account in a few 
instances as indicated in previous illustrations. The necessity for 
these changes arises from the fact that cash affected was trans- 
ferred from the Cash Account to the Reserve Fund Account. 
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APPENDIX II. 

In order to more definitely explain how the accounts may be 
made to show the progress of theoretical depreciation, the re- , 
newals made to offset the same, and the maintenance and growth 
of the plant account, we have assumed a plant ready to begin 
operatiousj having a cost new of depreciable property of $105,- 
000. The depreciation we will assume is to be financed on a 4 
per cent sinking fund basis. In this illustration we will of 
course assume ideal conditions so that the renewal periods will 
coincide exactly with the previously estimated length of life. In 
order to congest the illustration we will assume property having 
a relatively short life. 

In order to furnish the capital required to obtain the plant we 
will assume that stock is sold for cash. All bills rendered for 
construction purposes will first be made to pass through Ac- 
counts Payable before being paid out of the Cash account. The 
opening entries, neglecting the Stock Subscription Account, 
would be as follows : 

Account. Dr. Cr. 

Cash (106, OOO 

Capital Stock (105,000- 

Assuming that a controlling account is kept called Plant In- 
vestment and that the minor, property accounts closing into the 
controlling account are denominated by their respective age 
groupings, as shown below, we may make the following entries 
in the Journal. 

Account Dr. Cr. 

Plant Investment (105,000 

Group A J6,260 

Group B 15,750 

Group C 31 , 500 

Group D ;■ 52,500 

Accounts Payable »106,000 

AccouEtB Payable $105,000 

Cash (105 ,000 

In order that sufficient cash may he on hand to make renewals, 
we will carry an account called Receipts from Operation. To 
this account, because the plant is assumed to be normally suc- 
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cessful, will be credited amounts sufficient to cover the aimual al- 
lowance for accrued depreciation. When depreciation reserves 
are invested in plant extensions, as we will assume, the opera- 
tions of the plant become responsible for interest which these 
amounts would have earned when invested outside the business. 
These earnings, too, will be shown in this account. 

The amount required to cover the annual accrued deprecia- 
tion is shown in the following table : 



TABLE L-SISKINO I'lIND METHOD-W 



AMarroup. 


ycMS. 


Cost new. 


Scr»p value. 


leWBCTM). 


',=' 




2 
t 
4 
5 


■5.25(1 
15.750 
11.500 
«.BM) 


ISO 
750 
1,500 
2.600 


tS.DOO 
15,000 
M.OOO 
50,000 
























11(6.000 


15.000 


tioo.ooo 











During the first year of operation the accruing depreciation 
amounts to $'23,551. Since it is not essential to the plan of de- 
preciation that a fund be kept the entries for depreciation will 
concern themselves only with the Depreciation Reserve Account. 
Interest will accumulate upon the investment of these amounts 
in plant extensions and will be shown as Receipts from Opera- 
tion in the appropriate account. 

Journalized Transaction e. 

iBt Year. 
Accounta. Dr. Cr. 

Depreciation |23 ,551 

Depreciation Reserve $23,551 

{Annual Depreciation Allowance) 

Cash (23 , 5B1 

Receipts from Operation $23,551 

It will be assumed further that the plant grows at a rate ne- 
cessitating an investment of $10,500 per annum. These prop- 
erties are all of a depreciable nature and belong 50% in Group 
C and 50% in Group D.— Scrap value $500. 
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The entries to be made in the Journal in accordance with 
these aBaumptioQB are the following: 

Dr. Cr. 

Plant Inveatment $10 .500 

Group C J5 .250 

Group D 5. 260 

Accounts Payable *. (10,600 

Accounts Payable $10,600 

Cash (10. BOO 

2nd Year. 

In order to estimate the accrued depreciation for the second 
year and the allowance to be made to cover the same, Table 11 
has been constructed : 

TABLE IL SENKISQ FUND METH0D._4». 



Abb rroup. 


Life In 


Cost new. 


Scrap value. 


Cost new 
lem scrnu. 


vr." 




3 

5 


15.150 
KJ5I) 
M.7i0 
57.750 


t250 
760 
1.750 
2.750 


15.000 
15.000 
Sj.000 
55.000 






















1115.500 


I5.S00 


«10,000 


S2S,SS2 







This table shows that $25,652 must be set aside from the reve- 
nues of the second year to meet the accruing depreciation. In ad- 
dition there has accumulated during the second year interest at 
i% upon the amount set aside for depreciation at the close of 
the first year. These transactions should be evidenced by the 
proper entries in the Journal, as follows : 

Journalized Traneactlons. 

2nd Year. 
Accounts. Dr. Cr. 

Depreciation (25 , 6B2 

Depreciation Reserve . . : (25 . 652 

(Annual Depreciation Allowance) 

Interest (Deprec. Heserve Requirement) (942 

Depreciation Reserve 942 

As already explained, interest accretions to the depreciation 
reserve must, under the assumptions, be derived out of plant 
earnings. The same is true of the charge for depreciation for 
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the current year. The following entry therfore becomes neces- 
sary: 

Dr. Cr. 

Cash 126, 59* 

RecelptH from operation f 26, 594 

According to Table I property comprised in Group A will 
have to be renewed at the end of the second year. This will ne- 
cessitate an expenditure of $5,250, part of which or $5,000 to be 
derived from the amounts set aside in the Depreciation Reserve 
and part to be derived from the sale of the retired units as scrap. 
We are assuming, of course, that all our estimates have been 
correctly made. Before the new units can be installed the old 
units must be removed. When the renewals are made therefore 
the Depreciation Reserve must be charged and the proper plant 
accounts credited with the cost of the unit removed. This is ac- 
complished by the following Journal entry : 

Dr. Cr. 

Depreciation Reserve (5,250 

Group A (6,260 

Plant Investment 5,250 

When equipment is renewed the cost of removing the old units 
should also be charged to Depreciation Reserve and credited di- 
rectly to Accounts Payable and ultimately to Cask. The costs of 
removing old equipment should also be met from the amounts 
reserved for depreciation so that these reservations ought to be 
great enough to cover not only the cost of the renewals proper, 
but the cost of removing the discarded property as well. In or- 
der to simplify our illustrations and make them more brief, we 
have purposely omitted this feature. 

After the property has been removed, it has a junk value of 
$250. We will assume that it is sold for that amount immedi- 
ately upon its removal. Since we have charged the Depreda- 
tion Reserve Account with the entire original cost of the old units, 
whereas we have only credited that account with the cost new 
less scrap value, we must now credit that account with the scrap 
value. This is accomplished by the following entry: 



(250 



We are now ready to make the replacements of property in 
Group A. We will assume that the prices and cost of instJilliiiy 
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the property have remained exactly as they were when Group A 
properties were installed for the first time. The replacements 
having been made, wo must record the same by means of the fol- 
lowing entries: 

Dr. Cr. 

1. Plant Investment f5,250 

Group A |5,250 

Accounts Payable $6,250 

2. Accounts Payable 5,250 

Cash 5, 350 

In accordance with our assumption as to the annual growth of 
the plant we must record an investment of $10,500, 50% of which 
J8 property in Group C and 50% in Group D, Scrap value $500. 
This requires the following entries : 

Dr. Cr. 

Plant Investment (lO.EOO 

Group C 55,250 

Group D * 6,250 

Accounts Payable J10,600 

Accounts Payable ; (10, 600 

Cash JIO ,500 

3bd Year. 

In order to estimate the accrued depreciation for the third 
year and the allowance to be made to cover the same Table III 
has been constructed : 



TABLE III-SINKyilG FUND METHOn-1%. 



AgeBroup. 


T.S 


Costne*. 


Wcrap value 


less scrap. 


*=•' 




2 
. 4 


15.750 
IMlllO , 


m 

2.000 


15.000 
iO.COO 
SO. 000 


r m2 






C 

D 


11.075 






«:e.o(Hj 


K.ODO 


HZO.0OO 











The above table has been derived from the similar table con- 
structed the previous year and from the various property ac- 
counts. While the property in Group A has been retired, it has 
been immediately renewed without change in investment cost. 
Properties in Groups C and D have been increased by the addi- 
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tional investments made during the second year of operation. 
The amount to be set aside for depreciation is shown to be 
$27,752. In addition there has accumulated during the third 
year interest at 4% upon the balance in the depreciation 
reserve at the close of the 2nd year. These transactions should 
be evidenced by the proper entries in the Journal, as follows: 

Dr. Cr. 

Depreciation (27, 762 

Depreciation Reserve (27,762 

(Annual Deprec. Allowance) 

Interest (Deprec. Reserve Required) (1,806 

Depreciation Reserve (1 , 806 

Cash (29,S5S 

Receipts from Operation (29,568 

According to Table I property comprised in Group B will 
have to be renewed at the end of the third year. This will ne- 
cessitate an expenditure of $15,750, part of which, or $15,000, 
to be derived from the amounts set aside iu the depreciation re- 
serve and part to be derived from the sale of the retired units as 
scrap. It frequently happens, however, that installing new 
units of equal capacity requires the expenditure of more money 
than has been provided because the price of the same has ad- 
vanced or it may be found de8iral)]e to install units of greater ca- 
pacity than the ones retired, again necessitating the expenditure 
of more money than has been reserved. We will assume that the 
plant is confronted with the former situation. We will assume 
that units of equal efficiency would now coat $18,750, an advance 
of $3,000. Before the new units can be installed the old units 
must again be removed and provision made to transfer the funds 
from the reserve account. This is accomplished by the following 
Journal entry : 

Dr. Cr. 

Depreclatloa Reserve (16,750 

Group B (16.750 

Plant Investment (16,750 

The reason why both of the accounts, Group B and Plant In- 
vestment arc credited for the same amount, is that the Plant In- 
vestment account is a controlling account and any entry credited 
to one of the subsidiary property accounts must also be credited 
to the controlling property account where all the subsidiary 
property accounts arc summarized. 

In order to realize the full value of the retired unit for re- 
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placement purposes it must be sold e 
be: 



Depreciation Reserve . 



junk. The entry would 



tT50 



1750 

We are now ready to make the replacement of the property in- 
cluded under Group B. But the amount reserved for deprecia- 
tion plus the scrap value is insufficient by $3,000 to pay for the 
new units. Hence an additional investment of $3,000 will be re- 
quired. This is derived through Accounts Payable but must ulti- 
mately come out of Cash. The required entries are: 



Dr. 



Cr. 



1. Plant Inveatment (18,750 

Group B (18,750 

Accounts Payable (18,750 

2. Accounts Payable (18,750 

Cash (18,750 

In accordance with our assumptions as to the annual growth 
of the plant we must again record an investment of $10,500, 50% 
of which is property in Group A and 50% in Group Bj scrap 
value $500, This requires entries as follows : 

Dr. Cr. 

Plant iDveBtment (10 , 500 

Group A (5,260 

Group B 5.250 

Accounts Payable ■ (10.500 

Accounts Payable (10.600 

Casli (10,500 

4th Year. 
In order to estimate the accrued depreciation for the fourth 
year and the allowance to be made to cover the same, Table IV 
has been constructed : 

TABLE IV,-81NKING TUND METHOD-4%. 



An> Krone. 


Life In 


c.„.. 


Scrap Talue. 


l^'.cTa'k 


Annual 
fu„d. 




2 

S 
4 
S 


110, MO 

n.m 

».00(l 

ss.ow 


(500 

2.000 
3.000 


tlO.flOO 
IS. 000 
40,000 
60.000 


11.002 
7,!«7 


















stw,5ao 


U,500 


SI33.00U 
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The above table has been derived from the similar table con- 
structed the previous year and from the various property ac- 
counts. While the property in Group B has been retired, it has 
been immediately renewed with an increase in the investment 
cost of $3,000. Property in Groups A and B has been increased 
by the additional investments made during the third year of op- 
eration. This is shown by the property accounts. The amotmt 
to be set aside for depreciation is shown to be $32,765. In addi- 
tion there has accumulated during the fourth year interest at 4% 
upon the balance in the depreciation reserve at the close of the 
third year. These transactions should be evidenced by the pro- 
per entries in the Journal as follows : 

Dr. Cr. 

Depreciation t3S,TG6 ' 

Depreciation Reserve 132,765 

(Anoual Deprec. Allowance) 

Interest (Deprec. Reserve Required) |2,388 

Depreciation Reserve (2,388 

Cash $3&,153 

Receipts from Operation 136,163 

According to Table IV and the property accounts, the prop- 
erties comprised in Group A, renewed at the; close of the 2nd 
year of operation, will again have to ba renewed at the close of 
this year's operations. Property comprised in Group C having 
a life of four years will also have to be renewed at the same 
time. This will necessitate an expenditure in the first case of 
$5,250 and in the second case $31,500, part of these sums to be de- 
rived from the amounts set aside in the Depreciation Reserve 
and part to be derived from the sale of the retired units as scrap. 
In the ease of the renewal of properties comprised in Group C 
it will be assumed that, as is sometimes the case, units of equal 
efficiency can be obtained at less than the original cost of the re- 
tired units, "We will assume that this sum is $2,000 less than the 
first cost, thus making the sum required for renewals of Group C 
properties $29,500. Since the depreciation reserve has accumu- 
lated upon the basis of a cost of $31,500, there will be available 
$2,000, represented among the general assets, for repayment of 
capital investment. 

Before the new units can be installed the old units must again 
be removed and provision made to transfer the funds from the 
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reserve account. This is accomplished by the following Journal 

entry: 

Dr. Cr. 

Depreciation Reserve ?36 ,750 

Group C (31. BOO 

Group A 6,2S0 

Plant Investment ?36 ,760 

In order to realize the full value of the retired units for re- 
placement and capital repayment purposes, they must be sold as 
scrap. This entry would be as follows: 

Dr. Cr. 

Cash $1 ,750 

Depreciation Reserve $1,750 

We are now ready to make the replacements of the property 
included under Groups A and C The required entries are: 

Dr. Cr. 

1. Plant Investment 134,750 

Group A (5,350 

Group C 29,600 

Accounts Payable (34,750 

2. AccountB Payable (34,750 

Cash (34.750 

In accordance with our assumptions as to the annual growth 
of the plant we must again record an investment of $10,500, 50% 
of which is property in Group B and 50% in Group C, scrap 
value $500. This requires entries as follows; 

Dr. Cr. 

Plant Investment (10,500 

Group B (5,250 

Group C 5,250 - 

Accounts Payable (10,500 

Accounts Payable (10,500 

Cash $10,500 

These Journal entries have been carried forward to the Gen- 
eral Ledger Accounts affected, summaries of which are shown 
at the close of this appendix. 

5th Year. 

In order to estimate the accrued depreciation for the fifth 
year and the allowance to be made to cover the same, Table V 
has been constructed: 
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TABLE V. SINKING POND METHOD-. 



AgesrouD 


In years 


Cost new 


Scrap value 


Cost new Annual 
less scrap | fund 




2 

4 
5 


tiD,sm 

29.25(1 
4S.254 
61.040 


1500 
1.250 
Z.350 
S.0OO 
























U48.OO0 


17.000 


tlU.000 1 US.DTS 







The above table has been derived from the similar table con- 
structed the previous year and from the various property ac- 
counts. The amount to be set aside for depreciation is shown to 
be $35,073. In addition there has accumulated during the fifth 
year interest at 4% upon the balance in the Depreciation Reserve 
at the close of the fourth year. These transactions should be 
evidenced by the proper entries in the Journal, as follows: 



Bepreclation 

Depreciation Reserve 

(Annual Deprec. Allowance) 
Interest (Deprec. Rea. Requirement).. 

Depreelatioii Reserve 

Cash 

Receipts from Operation 



Dr. 

(35,073 



Cr. 



37,467 



According to Table V and the property accounts, some of the 
properties comprised in Group A will have to be renewed at the 
close of this year's operations. These properties are those which 
were added as additional investments during the third year of 
operation and were taken into the books at the close of that year. 
They represent an investment of $5,250 which we will assume 
can be renewed at the same cost price. Of the properties com- 
prised in Group C those which were added as additional invest- 
ments during the first year and taken into the books at the close 
of that year's operations will have to be renewed at the close of 
the fifth year. They represent an investment of $5,290 which 
we will assume can be renewed at the same cost price. Of the 
properties comprised in Group D those properties originally in- 
vested and amounting to $52,500 will have t« be renewed at the 
close of this year's operations. We will assume that these prop- 
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erties can be tenewed for less than their original cost, or $47,500. 
Since the depreciation reserve has aeeumulatcd upon the basis of 
original cost there will be available after renewals $5,000, rep- 
resented among the general assets, for repaympnt of capital in- 
vestmen,t. 

Before the new units can be installed, the old units must again 
be removed and provision made to transfer the funds from the 
Reserve Account. This is accomplished by the following JouR- 
NAi, entry : . ' ', 

Dr. Cr. 

Depreciation Reserve $63, 000 

Group A ' (5,250 

Group C 5 ,250 

Group D 62,500 

Plant Investment (63,000 

Again, in order to realize the full value of the retired units for 
replacement and capital repayment purposes, they must be sold 
and their value as scrap obtained. The entry is as follows: 



Ordinarily, the next step would be to make the necessary re- 
placements. An examination of the Cash Account will show, 
however, that the funds are not available for making the replace- 
ments. There will be required for replacements $58,000, where- 
as the balance of the Cash Account shows only $57,323. The De- 
preciation Beserve Account, however indicates that funds to the 
amount of $100,323 have been set aside. The money should be 
on hsjid, however, because the accounts have been correctly 
kept. Obviously, if they are not in the Cask Account, they must 
be in plant. An analysis of our Plant Investment Account should 
disclose, therefore, where the money has gone. 

During the first year we find that $10,500 have been taken out 
of the Cash Account, money properly belonging to the reserve 
for depreciation, and therefore borrowed from it, in order to pay 
for the year's extensions. The same is true for the second year. 
During the third year we find that not only have $10,500 been 
borrowed for extensions but $3,000 additional were required 
above the original cost set aside in the reserve to renew' prop- 
erties in Group B. During the fourth year $10,500 were bor- 
rowed for extensions ; but for the renewal of properties in Groups 
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A and C, $2,000 less was required than had been set aside in the 
rtiservc. During the current year there will be required $10,500 
for extensions but for the renewals of properties in Groups A, C, 
an<l D, $5,000 less will be recjuired than has been aecumulating 
in the reserve. It is very evident, therefore, that in order to keep • 
the ori[?inal invcstmoiit intact, in order to return to the fund the 
amounts which have been borrowed, capital stock will have to be 
Bold. If we had not used the reserve for plant extensions, the 
following amounts would have been required each year to finance 
them ; 

l«t year (10.500 

2nd year 10,600 

3rd year 13,500 

ith year 8,500 

5th year 5,500 

Total requirements |48,E00 

In arriving at the total shown in the above table it has been 
asMumed, and the assumption is in accord with the usual practice, 
that amounts set aside in the Depreciation Reserve, but not re- 
quired for the renewals to which they are speaifically applicable, 
instead of being returned to the investors, are kept in the bus- 
iness and applied to necessary extensions. When, therefore, we 
inci'eiist! the capital stock by the above figure, this, in effect, 
maintains the capital stock or proprietorship account on a par 
with the ori,^nal cost valuo of the capital assets, or as in this 
case, the Plant Investment Accoujtt. This entry would be as 
follows : 



(48.500 



We arc now rearly to make replacements of the property in- 
cluded under (Jroups A, C and D. The required entries are: 



























Accounts Payable 




(68,000 








Cash 




(58,000 
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In accordance with our aaaumptions as to the aonual growth 
of the plant we must record an investment of $10,500, 50% of 
which is property in Group B and 50% in Group D, scrap value 
■ $500. The entries are : 

Dr, Gr. 

Plant InTeBtment (10 .500 

Group B $6,250 

Group D 5,250 

Accounts Payable (XO.BOO 



Plant Investment Account. 



$115,500 

(115,500 Balance Investment, let yr 

10,500 Additional Investment, Groups C and D, 2nd yr. 

Retired InveBtment, Group A, 2nd yr 

6,250 Renewed Investment, Group A. 2nd yr 

Balance 

(131,250 

(126,000 Balance Investment, All Groups, 2nd yr 

10,500 Additional Investment, Groups A and B, 3rd yr 

Retired Investment. Group B, 3rd yr |16,750 

18,760 Renewed Investment, Group B, 3rd yr 

Balance 139,500 

(155,250 1155,250 

(139,600 Balance Investment, All Groups, 3rd yr 

Retired Investment, Groups C and A, 4tli yr (36,760 

34,750 Renewed Investment, Groups C and A, 4tli yr 

10,500 Additional Investment, Groups G and B, 4th yr.... 

Balance 148 , 000 

(184,750 (184.750 

(148.000 Balance Investment, All Groups. 4th yr 

Retired Investment, Groups A, C, D. 5th yr (63,000 

58.000 Renewed Investment, Groups A. C, D. 5th yr 

10,500 Additional Investment, Groups B and D, 5th yr. . . 

Balance 153.500 

(216.600 . (216,500 

(153,500 Balance Investment, All Groups, 5th yr 
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Dr. OroKp i.. Property Account. Cr. 

15,260 Original Investment, iBt Year 

Balance 16 ,250 

ie,2E0 ts.sso 

J5,250 Balance InveBtment, Ist Year 

Retired Inveatment, 2nd Year (5,250 

5,250 Renewed Inveatment, 2nd Year 

Balance 5 .250 

(10,500 (10,500 

(5 ,250 Balance Investment, 2nd Year 

5,250 Additional Investment, 3rd Year 

Balance (10 , 600 

(10,500 - (10.500 

(10,500 Balance Inveetment, 3rd Year 

Retired Investment, 4tli Year (5,250 

5,260 Renewed Inveatment, 4tli Year 

Balance 10.600 

(15,750 (16.760 

$10,500 balance Investment, 4th Year 

Retired Investment, 5th Year (5,250 

5,250 Renewed Inveetment, 6tli Year 

Balance 10, 500 

(15,750 , . lis. 760 

(10,500 Balance Investment, 5th Year 

Dr. Oroup B. Property Account. Cr. 

(15,750 Original Investment. 1st yr 

Balance (15 , 760 

(15,750 115,750 

(15,750 Balance Investment, 1st yr 

Balance (15 , 750 

(15.760 115.760 

$15,750 Balance Investment, 2nd yr 

Retired Inveatment, 3rd yr (16 , 750 

18,750 Renewed Investment, 3rd yr 

6,260 Additional Investment. 3rd yr 

Balance 24,000 

$39,750 (39,760 

24,000 Balance Investment 3rd yr 

6,250 Additional Investment. 4th yr 

Balance 29,260 . 

(29,260 (29.260 
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929,250 Balance Investment, 4th yr 

6,260 Additional InveBtment, 6th yr 

Balance $34, 600 

f34,600 Balance f34.600 

f34,600 Balance Investment, 6th yr 



Dr. Oro»p C. Property Account. Cr. 

f 31, 500 Original Investment, 1st yr 

6,2&(> Additional Investment, 1st yr 

Balance J36 ,760 

$36. 750 136,750 

f3€,T60 Balance Investment, 1st yr 

5. 260 Additional Investment, 2nd yr 

Balance $42 ,000 

(42,000 $42,000 

$42,000 Balance Investmeot, 2nd yr 

Balance 42,000 

$42,000 $42,000 

$42,000 Balance Investment, 3rd yr 

Retired Investment. 4th yr $31,600 

29,500 Renewed Investment, 4tb yr , 

6,260 Additional Investment, 4th yr 

Balance ' 46,260 

$76,750 $76,750 

$46,250 Balance Investment, 4th yr 

Retired Investment. 5th yr $5,260 

6,260 Renewed InveBtment, 5tli yr 

Balance 45,260 

$50,600 $50,600 

$46,260 Balance Investment, eth yr 1 



Dr. Group D. Property Account. Cr. 

$62,600 Original Investment, 1st yr.; 

5,260 Additional Investment, l«t yr 

Balance $67,760 

$67,750 $57,750 

$67,760 Balance Investment, lat yr 

5,250 Additional Investment, 2nd yr 

Balance $63, 000 

$63,000 $63,000 
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(63,000 Balance Inveetment, 2ad yr 

Balance |63 .000 

163.000 $63,000 

$63,000 Balance lavestment, 3rd yr 

Balance »63 , 000 

(63,000 (63,000 

(63,000 Balance Investment, 4tta yr 

Retired investment. 5tli yr (52,500 

47,500 Renewed Investment, Qth yr 

5,260 Additional Investment. 5tli yr 

Balance 63 , 260 

(X1B,750 (116,750 

(63,250 Balance Investment, 5tti yr 

Dr. Accounts Pavalile. Cr. 

(105,000 Construction— Groups A, B, C and D (105.000 

10,600 Additions— Groups C and D, 1st yr 10,300 

(115,600 (115,600 

$5,250 Renewal— Group A, Znd yr (6,250 

10,500 Additions— Groups C and D, 2nd yr 10,500 

(15,750 tl5,75Q 

(18,760 Renewal and Additions — Group B, 3rd yr (18,750 

10.600 Additions — Groups A and B 10,600 

(S9,260 (29.250 

(34,750 Renewal— Groupe A and C, 4th yr (34.750 

10.600 AdditlonB— Groups B and C. 4th yr 10,500 

(45,250 (45.260 

(68,000 Renewal— Groups A. C and D, 5th yr (58,000 

10.500 Additions— Groups B and D 10,600 

(68,500 (68,600 



Dr. Capital Stock Account. Cr, 

Stock Sale— original (105, 000 

(105, 000 Balance ■ 

(106,000 (106,000 

Balance. 1st yr (105,008 

(105, 000 Balance 

(106,000 (106.000 

Balance, 2nd yr (106,000 

i:..-. .cr.CoOt^lc 
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tl05, 000 Balance 

1106,000 1106.000 

Balance, 3rd yr $106,000 

$105, 000 Balance 

$106,000 1106,000 

Balance, 4tb yr $106,000 

Stock Sale— AddiUonal. 5th yr 48 ,500 

$153 , 500 Balance 

$153,600 $163,600 

Balance, 5th yr $153,500 

Dr. Cath Account. Cr, 

$105,000 Proceeds— Sale or Stock $105,000 

23,551 Earnings to cover depreciation, let yr 

Additions— Groups C and D, Ist yr 10,500 

Balance 13,061 

$138,551 $128,561 

$13,051 Balance, 1st yr 

26,694 Earnings to cover depreciation and Interest, 2nd yr. 

250 Scrap Value — Group A, 2nd yr 

Renewal— Group A, 2nd yr $5,260 

Additions— Groups G and D, 2nd yr 10,600 

Balance 24 ,146 

$39,895 $39,806 

$24,145 Balance, 2nd yr 

29,558 Earnings to cover depreciation and interest, 3rd yr. 

750 Scrap Value — Group B, 3rd yr 

Renewal and Additions— Group B, 3rd yr $18,760 

Additions— Groups A and B 10,600 

Balance 25.203 

$64,453 $54,453 

$25,203 Balance. 3rd yr 

35,153 Barninga to cover depreciation and interest, 4tti yr. 

1,750 Scrap Value — Groups C and A, 4tli yr 

Renewals — Groups A and C $34,760 

Additions— Groups B and C 10,500 

Balance 16 ,856 

$62,106 $62,106 

$16,856 Balance, 4th yr 

37 .467 Earnings to cover depreciation and interest, 6th yr. 

3,000 Scrap Value — Groups A, C and D, Eth yr 

■48 , 600 Proceeds- Sale of Stock 

Renewals — Groups A, C and D — 6th yr $68,000 

Additions — Groups B and D 10,600 

Balance 37 ,323 

$105,823 $106,823 

$37,323 Balance, 6tti yr 
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D'- Depreciation Reserve. Cr. 

Requirement, Ut yr S23 . ESI 

123,561 Balance 

^23,561 123,661 

Balance, lat yr |S3 , 651 

Requirement, 2nd yr 26,652 

Interest, 2nd yr 943 

Scrap Value — Group A 360 

96,250 Renewal — Group A 

46,145 Balance, 2nd yr 

>60.396 $50,396 



Balance. 2nd yr |46,146 

Requirement, 3d yr 27,762 

Intereat, 3d yr •, 1.806 

Scrap Value — Group B 760 

$16,750 Renewal — Group B 

59,703 Balance, 3d yr 

r6.<53 (75.463 

Balance, 3d yr $69,703 

Requirement, 4tli yr 32 .765 

Interest. 4tli yr 2.388 

Scrap Value, GroupB A and C 1.750 

$36,760 Renewal, Groups A and C 

69,856 Balance, 4th yr 

$96.606 $96,606 

Balance, 4tli yr $59,966 

Requirement, 5tb yr 36,073 

Interest, 6tliyr 2,394 

Scrap Value, Groups A, C and D 3,000 

$63,000 Renewal, Groups A, C and D 

37 , 323 Balance, Sth yr 

1100.323 $100,323 

Balance, 5th yr $37,323 
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Balance Sfteef— end of 1st year. 

Dr. Cr. 

Plant Inrestment f 115 ,500 

CaBt 13,051 

J^iabilities: 

Capital Stock (105,000 

Depreciation Reeerre 23,651 

«12S,551 $12S,551 

balance Sheet — end of 3nd year. 

Hcsourcee: 

Plant Investment (126,000 

Cash 24,146 

^labilities: 

Capital Stock (105.000 

Depreciation Reserve 45 , 145 

(150.146 (160,145 

Bolance Sheet — end of 3d year. 

Kesources: 

Plant Investment (139 ,500 

Caflh 25,203 

Liabilities: 

Capital Stock (105.000 

Depreciation,- Reserve 59,703 

(164,703 (164,703 

Balance Sheet — end of 4tli year, 

RcBouroes: 

Plant Investment (143 , 000 

Cast 16,856 

Liabilities: 

Capital Stock (106,000 

Depreciation 59 ,856 

(164,856 (164,856 

Balance Sheet — end of 5th year. 

Sesources: 

Group A — Property (10,500 

Group B — Property 34,500 

Group C — Property 46,260 

Group D — Property 63,260 

Plant Investment (153 ,500 

Cash 37 .323 

liiablllties: 

Capital Stock (163,600 

Depreciation Reserve 37 ,323 



(190,823 (190,823 
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Dr. in(eres(. Cr. 

t942 Depreciation Reserve Requirement, 2nd year 

Balance to Income Account (942 

fS42 1942 

}1,S0S Depreciation Reserve Requirement, 3rd year 

Balance to Income Account f 1 ,806 

fl,S06 fi.Eoe 

(2,388 Depreciation Reserve Requirement. 4tb year 

Balance to Income Account |2,388 

f2,3SS S2,3SS 

f2,394 Depreciation Reserve Requirement, 5th year 

Balance to Income Account (2,394 

(2,394 (2.394 



Dr. Receipts from Operation, Cr. 

Earnings to cover depreciation, let yr (23.651 

(23,561 Balance to Income Account 

(23,551 (23.551 

Earnings to cover deprec. and InL, 2nd yr (26,694 

(26,594 Balance to Income Account 

(26.594 (26,594 

Earnings to cover deprec. and int., 3d yr (29,66S 

(29,558 Balance to Income Account 

$29,568 (29.668 

BarningB to cover deprec. and int., 4th yr (36.153 

(35.153 Balance to Income Account 

(35,153 (36,153 

Earnings to cover deprec. and int., 6th yr (37,467 

(37,467 Balance to Income Account 

(37.467 (37,467 
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Dr. Depreciation Account. Cr. 

123,551 Deprec. Res. Requirement, l8t yr 

Balance to iDcome Account (23,561 

$23, SSI 123,551 

(25,652 Deprec. Res. Requirement, 2nd yr 

Balance to Income Account (25,653 

(2 5,662 (2E,S52 

(27,752 Deprec. Res. Requirement, 3rd yr 

Balance to Income Account (27 , 752 

(27.752 (27,752 

(32,766 Deprec. Hes. Requirement, 4th yr .' 

Balance to Income Account (32 , 765 

(32.765 (32.765 

(36,073 Deprec. Ree. Requirement, Sth yr 

Balance to Income Account (35,073 

(36,073 (36,073 



Dr. Income Account. Cr. 

Receipts from Operation, 1st yr (23,551 

(23,551 Depreciation, Ist yr 

(23.551 (23,551 

Receipts from Operation, 2nd yr (26,594 

(25,652 Depreciation, 2nd yr 

942 Interest, 2nd yr 

(26,594 $26,594 

Receipts from Operation, 3d yr (29,SS8 

(27.7B2 Depreciation, 3d yr 

1,806 Interest, 3d yr 

(29,558 (29,558 

Receipts from Operation, 4tli yr (35 , 153 

(32,765 Depreciation, 4tli yr 

2 , 388 Interest. 4th yr 

*35.153 (35,153 

Receipts (rom Operation, 5tli yr (37,467 

(35,073 Depreciation 

2 ,394 Interest 

$37,467 (37,467 
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TABLE L 

Btruobt Libk Mbthod. 



Clu». 


Life. 


Cost Of re- 


a 


CutD«W, 

lessscnp. 


Annual 
per c«iitor 
deprecl- 


AddU>1 

QOlredto 
oorerde- 




10 
IS 

It 

!0 
25 
50 

to 

75 


KIO 
7.124 
17. Ml 

it.m 

143, 47D 
«S.M! 

11J,M 
«.747 
14.1(17 
1,1(5 


to 

11 
15S 

11,920 
M.JT* 

T.Wl 





ma 

7.110 

17,20* 

2«,m 

ISl.^ 
S2.2&8 

ia4.ro? 

M.11R 
H.M7 
1.1«5 
21,120 








12 
10 


50 
00 

17 

00 
00 
00 

d? 

33 
















P 


2.018 










J 
















H54.674 
l»Orerb-d 


m.m 


taiI.24S 

47.060 


























t4«i,n2 






ttS,«2S 



22,878 









Thla table Hhowj tbe b&ltnce between the cost new knd the scran value to be 
M3I).312. aod the annual amount to be set aside for depraclatlon to be ttS.KS. Thli 
lable alio showB that the annutil rate for depreciation varies from 2'' — — '' ' — 
the DroDerti on the tlTereararoup to l.U percentforthepro — '~ ' 
fiTeyeartrrouD, The average rate for all these groups Is then 
tbo depreclabte amount. 



.ds.Goo>^Ic 



DEPREaATiON Problems, 



TABLE n. 
SiHKiRO Fund Hbihod. 



Clus. 


Life. 


Cost Of 

reproduc- 


^^l 


IMS 

scr»p. 


Annual 
reeerve 


Al.QU»l 

ch&rseto 
r©aulr«d. 




8 
10 

15 
16 
» 
25 
50 
U 
75 


tiio 

IT. Ml 

20 27! 
141.170 

05,632 
1U.SW 
4S.747 
M.317 
1.105 
21.eM 


n 

14 
15S 



11,174 

9,m 

7.0S1 





1210 

17.208 
20. 272 

si.m 

104,007 

It. lie 

U.W7 
1,105 

21.020 


18.71 
11,65 

7.46 
5.78 
S,U 
4.12 
S,12 

.58 


















































$151,574 

12« orer- 
head. 


t02.Ml 


tS>2.24I 

47.0«e 

t43B,ll2 




















121.788 



eaukis 4.058 per wot. 

S92,24S 

This table shows that on a 7 per cent sinking [und basis the amounl 
annually chanred to operatlns expenses for depi'eclatlon Is 121,788 oi 
cent of the prwerty value. 
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